A putative processing enzyme for proenkephalin in bovine adrenal chromaffin granule membranes. Purification and properties.
A putative processing enzyme for proenkephalin, with activity directed toward basic residues, was purified over 2000-fold from washed bovine adrenal medullary chromaffin granule membranes. The molecular mass of this membrane-bound adrenal trypsin-like enzyme (mATLE) is 31 kDa as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, and the enzyme is extremely basic, binding to carboxymethyl-Sephadex at pH 8.5. The pH optimum of mATLE using t-butoxycarbonyl-Glu-Lys-Lys-aminomethylcoumarin as a substrate is 8.5-8.7, and its Km value for this substrate is 2.2 mM. mATLE activity was inhibited by soybean trypsin inhibitor, lima bean trypsin inhibitor, and aprotinin but not by metal chelators or thiol-directed reagents. Sequencing of cleavage products released from Peptide B revealed that the enzyme preferentially cleaves between and following the paired basic residues at positions 23 and 24 of Peptide B (thus generating [Met-enkephalin]-Arg-Phe and Arg-[Met-enkephalin]-Arg-Phe). Dynorphin A was cleaved following a single lysine at position 11 but not at the paired arginine site. Our results suggest that mATLE is a trypsin-like serine protease with the specificity appropriate to that of a proenkephalin processing enzyme.